A Gram-stain-positive, coccoid, oxidase-negative, non-motile isolate from exhaust air of a pig barn, collected on 17 September 2014 and designated strain 140917-MRSA-09 T , was subjected to a comprehensive taxonomic investigation. A comparative analysis of the 16S rRNA gene sequence showed highest similarities to Rothia amarae, Rothia terrae and Rothia endophytica (all <97.8 %). The G+C content of the genomic DNA was 58.9 mol %. The quinone system consisted of the major menaquinones MK-8 and MK-7. The polar lipid profile of strain 140917-MRSA-09
The genus Rothia was proposed by Georg & Brown (1967) and initially allocated to the family Actinomycetaceae because of similarities in morphological characteristics (Schaal, 1992) . Later, the genus was transferred to the family Micrococcaceae on the basis of phylogenetic and other analyses (Stackebrandt et al., 1997) . At the time of writing, the genus Rothia comprises seven species, Rothia aeria (Li et al., 2004) , Rothia amarae (Fan et al., 2002) , Rothia dentocariosa (Onishi, 1949; Georg & Brown, 1967) , Rothia mucilaginosa and Rothia nasimurium (both Collins et al., 2000) , Rothia terrae (Chou et al., 2008) and Rothia endophytica (Xiong et al., 2013) , which were isolated from an air sample, sludge of a foul water sewer, a human oral cavity, a human pharynx, the nose of a healthy mouse, subtropical fields and plant material, respectively.
In this study, we describe an organism isolated from exhausted air of a pig barn. Bioaerosol sampling was performed in the framework of an investigation on the composition of the bacterial community and antibiotic resistance (VDI 4257-2 : 2011-9) . Sampling was carried out isokinetically at one stack of a pig-fattening plant (anonymous) investigated in North-Rhine-Westphalia, Germany, using an emission impinger according to the method of G€ artner et al. (2016) . Sampling solution for the deposition and enrichment of the bioaerosols was a sterile and cell-free NaCl/phosphate buffer. After sampling, the probe tube and inlet tube of the impinger were rinsed with the buffer solution. The rinsing suspension was mixed with the corresponding sampling suspension. The resulting suspension was cooled at 4 C until further cultivation, which started at the latest 24 h after the end of sampling. For quantification and isolation, 0.1 ml of serial dilutions of bioaerosol suspensions were plated in triplicates on CHROMagar MRSA (CHROMagar) and incubated at 37 C for 48 h. Strain 140917-MRSA-09 T was obtained from the highest bioaerosol dilution which resulted in visible colony formation on the agar plates.
Strain 140917-MRSA-09 T grew well aerobically on nutrient-rich media such as tryptone soy agar (TSA) and nutrient agar (NA; both Oxoid), 3.3xPYE agar (0.99 % peptone from casein, 0.99 % yeast extract, 1.5 % agar, pH 7.2) at 28 C and in the corresponding liquid medium, and was also able to grow on Columbia III agar (BD, Becton Dickinson) supplemented with 5 % sheep blood but not on MacConkey II agar (BD, Becton Dickinson).
Gram staining was done as described by Gerhardt et al. (1994) . Cell morphological characters were observed under a Zeiss light microscope at Â1000 magnification. The capability of the strain to grow at various pH values was determined in tryptone soy broth (TSB; Oxoid), which was adjusted prior to sterilization to pH 4.5-11.5 (at 0.5 pH unit intervals). Salinity dependent growth was also tested in TSB by the addition of 1-10 % (w/v) NaCl (increasing in 1 % intervals). Growth at different temperatures in the range of 5-55 C (5, 10, 15, 20, 25, 30, 36, 42, 50 and 55 C) was investigated on TSA. The strain grew well at temperatures between 15 and 36 C, weak at 42 C but not at 10 C or below or at 50 C and above. In addition, the strain grew well in a pH range of pH 6.5-9.5. Weak growth was observed at a pH of 5.5. The strain grew at a NaCl content of 1-5 %, weak in the presence of 6-8 % NaCl, not at 9 % NaCl and above. The morphological, physiological and biochemical characteristics of strain 140917-MRSA-09
T are given in detail in the species description and in Table 1 . Physiological/biochemical characterization was performed to assess the carbon source utilization pattern, and hydrolysis of chromogenic substrates according to K€ ampfer et al. (1991) at 30 C, and in addition by using the API Coryne and API ZYM kits (BioM erieux) at 28 C.
The nearly full-length 16S rRNA gene of strain 140917-MRSA-09 T was PCR-amplified and sequenced by the Sanger method with universal primers fd1 and rp1 (Weisburg et al., 1991) for phylogenetic analysis. Partial 5¢ and 3¢ sequences of the 16S rRNA gene were corrected manually, especially by removing unclear 5¢ and 3¢ ends, and then concatenated. The final sequence had a length of 1391 nt spanning gene termini 56-1407 according to the Escherichia coli numbering (Brosius et al., 1978) . Initial identification of strain 140917-MRSA-09
T performed by EzTaxon BLAST analysis (Kim et al., 2012) showed the highest 16S rRNA gene sequence similarity of 97.8 % with R. amarae JCM Xiong et al. (2013) . †Data from Fan et al. (2002) .
T (AY043359)
. Detailed phylogenetic analysis including all species of the genus Rothia and the most closely related genus, Kocuria, was performed in ARB release 5.2 (Ludwig et al., 2004) using the 'All-Species Living Tree' Project (LTP; Yarza et al., 2008) database release LTPs123 of September 2015. The sequence of strain 140917-MRSA-09 T was aligned with SINA (v1.2.9) according to the SILVA seed alignment (Pruesse et al., 2012) and added to the database. The alignment of sequences representing the genera Rothia and Kocuria was checked manually based on secondary structure information. Pairwise sequence similarities were calculated using the ARB neighbour-joining tool without using an evolutionary substitution model. Phylogenetic trees were reconstructed with the neighbour-joining method using the Jukes-Cantor correction model (Jukes & Cantor, 1969) , the maximum-likelihood method using RAxML v7.04 (Stamatakis, 2006) with GTR-GAMMA and rapid bootstrap analysis, and the maximum-parsimony method using DNAPARS v 3.6 (Felsenstein, 2005) . All trees were based on 100 resamplings (bootstrap analysis; Felsenstein, 1985) and 16S rRNA gene sequences between E. coli positions 56 and 1407 (E. coli numbering according to Brosius et al., 1978) .
Phylogenetic trees showed the placement of strain 140917-MRSA-09
T within the monophyletic cluster of the genus Rothia (Fig. 1) . The strain clustered together with the type strains of R. amarae and R. terrae in all three different phylogenetic trees, but without high bootstrap support. Pairwise sequence similarities of strain 140917-MRSA-09
T and the type strains of R. amarae and R. terrae were 97.8 % and 96.5 %, respectively. Sequence similarities to all other type strains were below 96.5 %.
For production of biomass subjected to analyses of quinones, polar lipids and polyamines, strain 140917-MRSA-09
T was grown at 28 C in PYE broth (0.3 % peptone from casein, 0.3 % yeast extract, pH 7.2). Polar lipids and quinones were extracted and analysed by applying the integrated procedure reported by Tindall (1990a, b) and Altenburger et al. (1996) . Polyamines were extracted as reported by Busse & Auling (1988) and modified by Altenburger et al. (1997) . For HPLC analyses of quinones and polyamines, the equipment was used as reported by Stolz et al. (2007) . The quinone system of strain 140917-MRSA-09
T was composed of MK-8 (62.5 %), MK-7 (36.5 %) and MK-6 (1.0 %). Very similar quinone systems with MK-8 and MK-7 predominant were also reported for different species of within the genus Rothia. The tree was calculated in ARB using RAxML (GTR-GAMMA/rapid boot strap analysis) and based on 100 replications and sequences spanning gene termini 56-1450 according to E. coli numbering (Brosius et al., 1978) . Brachybacterium faecium DSM 4810 T was used as an outgroup. Numbers at nodes represent bootstrap values of 70 % and above. Circles represent nodes also present in the maximum-likelihood and neighbour-joining trees (large circles) or only in the neighbour-joining tree (small circles). Bar, 0.1 substitutions per nucleotide position.
the genus Rothia including R. marina, R. nasimurium, R. amarae and R. terrae .
Strain 140917-MRSA-09
T showed a polar lipid profile typical for a species of the genus Rothia (Fig. 2) . The major compounds were phosphatidylglycerol and diphosphatidylglycerol. In comparison with polar lipid data reported for several species of the genus Arthrobacter, moderate amounts of dimannosylglyceride and trimannosyldiacylglycerol could be identified as well as minor amounts of an unidentified phospholipid and three unidentified lipids only detectable after staining for total lipids. This polar lipid profile was well in line with the lipid profiles of R. dentocariosa and R. terrae (Collins & Shah, 1984; Embley et al., 1984; Chou et al, 2008) .
Production of biomass, and extraction and analysis of fatty acids were carried out as described by K€ ampfer & Kroppenstedt (1996) . The fatty acid profile (Table 2) was composed predominantly of iso-and anteiso-branched acids (anteiso-C 15 : 0 , anteiso-C 17 : 0 , iso-C 16 : 0 ). This fatty acid profile was qualitatively quite similar to that of other species of the genus Rothia such as R. amarae, R. terrae and other species, but significant quantitative differences in the contents of several fatty acids were detected between the strains under comparison ( Table 2 ).
The results of the comparative physiological characterization using identical test conditions (K€ ampfer et al., 1991) for the type strains of related species, R. endophytica YIM 67072 T , R. amarae JCM 11375 T and R. terrae L-143 T , are shown in Table 1 .
The results from 16S rRNA gene sequence analyses and the differences in phenotype (polar lipid profiles and physiology) indicate that strain 140917-MRSA-09
T is different from other species of the genus Rothia.
The genomic DNA G+C content of strain 140917-MRSA-09 T was determined as described by Glaeser et al. (2013) , based on the DNA melting temperature methods established by Gonzales & Saiz-Jimenez (2002) . The DNA of strain 140917-MRSA-09
T had a genomic G+C content of 58.9 mol%. This is slightly higher than those of R. dentocariosa (54 %, draft genome of the type strain), R. nasimurium (56 mol%; Collins et al., 2000) , R. terrae (56.1 mol%; Chou et al., 2008) , R. amarae (54.5 mol %; Fan et al., 2002) and R. endophytica (53.2 mol %; Xiong et al., 2013) .
As a conclusion, strain 140917-MRSA-09
T is a representative of a novel species of the genus Rothia for which we propose the name Rothia aerolata sp. nov.
Description of Rothia aerolata sp. nov.
Rothia aerolata (ae.ro.la¢ta. Gr. fem. n. aer air; L. part. adj. lata carried; N.L. part. adj. aerolata airborne).
Cells are Gram-stain-positive, non-spore forming, coccoid to rod-shaped. Grows aerobically. On TSA, creamy-whitish to beige, non-translucent colonies are produced with a diameter of approximately 1-2 mm. Oxidase-negative. Catalase-positive. Good growth occurs on nutrient-rich media, such as TSA and nutrient agar, PYE agar and blood agar, but not on MacConkey agar. On TSA, growth is observed at temperatures between 15 and 36 C, weak at 42 C, not at 10 C or below or at 50 C and above. In addition, grows well in a pH range of 6.5-9.5, weak at pH of 5.5, but not at pH of 4.5 Grows well in TSB supplemented with 0-5 % (w/v) NaCl, weak in the presence of 6-8 % NaCl, not at 9 % NaCl and above. The quinone system consists of the major menaquinones MK-8 and MK-7. In the polar lipid profile, phosphatidylglycerol and diphosphatidylglycerol are predominating and moderate amounts of dimannosylglyceride and trimannosyldiacylglycerol are present. Minor amounts of four unidentified polar lipids and an unidentified phospholipid are present, as well. The polyamine pattern is composed of the major compounds spermidine and putrescine. The fatty acid profile contains large amounts of anteiso-C 15 : 0 , anteiso-C 17 : 0 , and iso- T has a genomic G+C content of 58.9 mol %.
